The purinergic P2Y1 receptor supports leptin secretion in adipose tissue.
Extracellular nucleotides have been shown to trigger intracellular calcium release and influence leptin secretion in differentiated white and brown adipocytes through activation of various but not clearly identified P2 receptors. In the present study, we wished to assess whether or not the P2Y1 ADP receptor is functional in white adipocytes and whether it could affect the secretion of adipocyte-derived hormones. Stromal cells and mature adipocytes were isolated from epididymal adipose tissue from wild-type and P2Y1 knockout (KO) C57-black/six male mice. The expression of the P2Y1 receptor in adipocytes was confirmed by RT-PCR and intracellular calcium measurements with fura 2-AM. KO of P2Y1 receptors did not affect the cell size and lipid content of mature adipocytes or the differentiation of the stromal cell fraction, but the leptin production of mature adipocytes was decreased under basal and insulin-stimulated conditions. A selective P2Y1 antagonist, MRS2500, reduced leptin release in isolated adipocytes. The plasma and adipose tissue mRNA levels of leptin were also lower in P2Y1 KO mice as compared with wild-type animals. However, in mice fed a high-fat diet, the plasma leptin levels were greatly enhanced and the inhibitory effect of P2Y1 KO was not observed. These results show that the P2Y1 receptor supports leptin production in isolated white adipocytes through a transcriptional mechanism. This function of the receptor may regulate plasma leptin in lean mice but is overcome in obese animals.